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Fig. 1A. 



SEQUENCE H> NO. 



Murine 
REXHuVK 



Murine 
REXHuVK 



Murine 
REXHuVK 



FR1 

PX QLTQ SPSS IiAVS AGENVTMS C 
SA-V-DR 



LI 



KS SQSVLYSANHKNYIiA 



t,2 



KMJDC WASTRES 



FR3 



FR2 

HYQQKPGQSP 
KA- 

X.3 



GVPDRFTGSGSSSDZTLTISRVQVEDLAIYyC 
S--S F SL-P--I-T 



BQYLSS 



VTTF 


* 

FGGGTKIiEIKR 







IFig. IB. 



SEQUENCE ID NO. 2 



4: 



Murine 

EUHuVHl 

EUHUVH2 



Murine 

EUHuVHl 

EXJHUVH2 



Murine 

NEWMHuVHl 

NEWMHUVH2 



FR1 * * 

QVQIjQESGAELSKPGASVKMSCKAS GYTFT 



q VK S V 

VQ VK S V 



-22. 



SYWIjH 



FR2 * 

WIK QRPGOGIiEWTG 

-VR-A 

-VR-A 



YXNPRNDYTEYNQNFKD 



** FR3 * 

KATLTADKSSSTAYMOIiSSLT SEP SAVYY CAR 

1 E-TN E R T-F-F 

1 E-TN E R T-F-F 



RDXTTFTC 


FR4 

HGQGTTLTVSS 
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B. Heavy Chain Staging and Expression Vector 
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LL2 VK 

SEQUENCE ID NO. 3 

GACATTCftGCTGACCCAGTCTCCA.TCATCTCTGCKTGTGTCTGCJU»GAGAAAACGTCACT 
CTGTAAGTCGACTGGGTCJ^GAGGTAGTAGAGACCGACACAGACCTCCTCTTTTGCAGTGA 6 ° 
DIQLTQSPSSLAVSAGE W v * _ 
61 ATGftGC ^^ TCt ^ C ^^<^^ 

TACTCGACATTCAGGTCAGTTTCACAAAATATGTCAC6TTTAGT "° 
, . CDR1 . 

M S C I^SSO SVLYSANHKNY iTT] - 
121 ^^^ CAG< ^ Gj ^ 

ACCATGGTCGTCTTTGGTCCCGTCAGAGGATTTGACGACTAGA 18 ° 

CDR2 

WYQQKPQQSPK1.I.! Y | W A S T R I — 
181 ^CTGGTGTCCCTGATCGCTTCACAGG^ 

CTTAGACCACAGGGACTAGCGAAGTGTCCGTCGCCTAGACCCTGTCTAAAATGAGA^ 240 



15-_§J GVPDRFTGSGSGTDFTIiT — 
ATCAGCAGAGTACAAGTTGAAGACCTGGCAATTTATTATTGTCACCAATACCTCTCCTCG 

TAGXCGTCTCATGTTCAACTTCTGGACCGTTAAATAATAACAGTGGTTATGGAGAGGAGC 

CDR3 

ISRVQVEDLAIYY C | H Q Y L S si - 

TGGACGTTCGGTGGAGGGACCAAGCTGGAGATCAAACGT 
301 — < + H 339 

ACCTGCAAGCCACC7CCC7GGTTCGACCTCTAGTTTGCA 
1 W V p| GGGTKI.BIKR — 



FIG. 4A 
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LL2 VH 

SEQUENCE ID NO. 4 



^ CAGGTCCAGCTGCAGGAGTCAGGGGCTGAACTGTCAAAACCTGGGGCCTCAGTGAAGATG 
GTCCAGGTCGACGTCCTCJU3TCCCCGACTTGACAGTTTTGGACCCCGGAGTCACTTCTAC 60 



QVQLQESGAE 



G A S V K M - 



TCCTGCAAGGCTTCTGGCTACACCTTTACTAGCTACTGGCTGCACTGGATAAAACAGAGG 
61 ,. ^ ., + h 

AGGACGTTCCGAAGACCGATGTGGAAATGATCGATGACCGACGTGACCTATTTTGTCTCC 

CDR1 

SCKASGYTPT |S Y W L h! W I K Q R - 

CCTGGACAGGGTCTGGAATGGATTGGATACATTAATCCTAGGAATGATTATACTGAGTAC 
121 + + + + ^ + 

GGACCTGTCCCAGACCTOACCTAACCTATGTAATTAGGATCCTTACTAATATGACTCATG 

CDR2 

PGQGLEWIG |YINPRNDYTe"Yl - 

AATCAGAACTTCAAGGACAAGGCCACATTGACTGCAGACAAATCCTCCAGCACAGCCTAC 
181 + + h + h + 24Q 

TTAGTCTTGAAGTOCCTGTTCCGGTGTAACTGACGTCTGTTTAGGAGGTCGTGTCGGATG 

|n q n f k d | k atltadkssstay- 

ATGOUUZTGAGCAGCCTGAC^TCTGAGGACTCTGCAGTCTATTACTGTGCAAGAAGGGAT 
241 , H 4- + + + 300 

TACGTTGACTCGTCGGACTGTAGACTCCTGAGACGTCAGATAATGACACGTTCTTCCCTA 
MQLS SLTSE DS AVYYCAR |r p) - 



ATTACTACGTTCTACTGGGGCCAAGGCACCACTCTCACAGTCTCCTCG 
+ + + H 

TAATGATGCAAGATGACCCCGGTTCCGTGGTGAGAGTGTCAGAGGAGC 
CDR3 



WGQGTTLTVSS- 



FIG. 4B 
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SEQUENCE ID NO. 5 



GACATTCAGCTGACCCAGTCTCCATCATCTCTGAGCGCATCTGTTGGAGATAGGGTCACT 
1 + + + + + ^ ^ 

CTGTAAGTCGACTGGGTCAGAGGTAGTAGAGACTCGCGTAGACAACCTCTATCCCAGTGA 
DIQLTQSPSSLSASVGDRVT - 

ATGAGCTGTAAGTCCAGTCAAAGTGTTTTATACAGTGCAAATCACAAGAACTACTTGGCC 
61 + + + + + + 

TACTCGACATTCAGGTCAGTTTCACAAAATATGTCACGTTTAGTGTTCTTGATGAACCGG 
CDR1 

M s c l*s sqsvi.ysanhkwyi.a1 - 

TGGTACCAGCAGAAACCAGGGAAAGCACCTAAACTGCTGATCTACTGGGCATCCACTAGG 
121 + + + + + + 

ACCATGGTCGTCTTTGGTCCCTTTCGTGGATTTGACGACTAGATGACCCGTAGGTGATCC 

CDR2 

WYQQKPGKAPKLLIY |W A S T ~R~\ - 

GAATCTGGTGTCCCTTCGCGATTCTCTGGCAGCGGATCTGGGACAGATTTTACTTTCACC 
181 + + + + + + 2 

CTTAGACCACAGGGAAGCGCTAAGAGACCGTCGCCTAGACCCTGTCTAAAATGAAAGTGG 



|E S I G V P S R F S 



GSGSGTDFTFT — 



ATCAGCTCTCTTCAACCAGAAGACATTGCAACATATTATTGTCACCAATACCTCTCCTCG 
Z41 + + + + + + 3 

TAGTCGAGAGAAGTTGGTCTTCTGTAACGTTGTATAATAACAGTGGTTATGGAGAGGAGC 

CDR3 

ISSLQPEDIATYYC | H Q Y L S S j - 

TGGACGTTCGGTGGAGGGACCAAGGTGCAGATCTGCCGGTCTCCC 
01 - + + + 345 

ACCTGCAAGCCACCTCCCTGGTTCCACGTCTAGACGGCCAGAGGG 



I w t f| G G G T K V 



Q 1 C R S P 



FIG. 5A 
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SEQUENCE ID NO. 6 



^GGTC^GCT^TCCAATCAGGGGCTGAAGTCAAGAAACCTGGGTCATCAGTGAAGGTC 
GTCCAC^TCGACCAGGTTAGTCCCCGACT^ 6 ° 

QVQLVQSGAEVKKPGSSVKV - 
i 1 ^^^GGCTTCTGGCTACACCTTTACTAGCTACTGGCTGCACTGGGTCAGCCAGGCA 
AGGACGTTCCGAAGACCGATGTGGAAATGATCGA^GACCGACGTG 
SCKASGYTFT 



+ 120 

GACGTGACCCAGTCCGTCCr: 
CDR1 

W V R Q A 



S Y W L H 



121 ^!!!^^^^^^ A ^ TGGATACATTA ATCCTAGGAATGATTATACTGAG T AC 
_ „ , CDR2 

PGQGLEWIG |Y I N P R 7 D Y T~^~V1 _ 



1 8 1 ^ A !^I!^!? A ^^ 

rTTAGTCTTGAAGTTCCTGTTCCGGTGTTATTGACG^ 



240 



|M Q N F K D I KATITADESTNTAY - 
241 J^AGCCTGAGGTCTGAGGACACGGC ATTTTATTTTTGTGCAAGAAGGGAT 

tacctcgactcgtcggactccagIctcctct^ 

MELSSLRSEDTAFYFCAR Fr— E 



ATTACTACGTTCTACTGGGGCC AAGGCACCACGGTCACCGTCTCCTCG 
TAAT c£r? C ^ GAT ^^ 



I T T F Y | W GQGTTVTVSS - 



FIG. 5B 
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Designed sequence for humanized LL2 VH domain: 



Pstl 
I 



Avril 
_L_ 



BstEII 



Construction of the humanized LL2 VH domain by long oligonucleotides and PCR: 

Pstl 



[primer 1] J — ^ (oligo A) A Y ril 

^ — [primer 2] 

PCR 



Pstl 



[primer 3]H^— fiSflP £L _ 

^ -p [primer 4] 



Avril 
Avrll 



PCR 



BstEII 



T ~ 

Avrll 



Pstl/Avrll digestion 



' T 

BstEII 



BstEII/Avrll digestion 



ligation to the Pstl/BstEII 
sites of the heavy chain 
staging vector: VHpBS 



Hindlll 



BamHI 
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966Q/££L210 OH XH^DOO 
*{B 13 OMflHl w°-! n MS :(s)ioiu^AUi 

CINV VWOHdJAIAl 11H3-9 HOd 
DIJIDHdS S3ICIOHIJLNV CIHZINVIAinH 
QNV S3XVOnfMODONAWM ^WX 



• 




(!0n) s^unoo 



9660/££Z,8IO - OH 13X30(1 
IB }o uo-mqs :($)joju3aui 

stihd viwa^nai 

(INV VWOHdNAl XCM 
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Internalization: c-LL2. h-LL2 vs. m-LL2 in Raji cells 




Time (min) 
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